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PRELIMINARY ANALYS:S OF TIIE SAFETY AND ENVIRONMENTAL TMIPACT
OF THL TRTTIIM SYSTEM: TEST ASSEMALYH

Richard V. Carlson
Ruland A, Jalbert

University of Califomia, los Alamos Scientific Latoratory

AESTRACT

The Tritiur Systema Test Assembly (TSTA) 1s a
facility dedicated tc the development of
technelegien associated with the DT furl eyecle of
future fus.cn reactors while demonstrating that
STA ean be oprrated safely with no sign.f:cant
lossna to the envircr=ent. During the §nitial
desizn atage of TSTA, a safely analyals was
prricrzed which investizated the effects cof majer
subdaveten coempenent fallure the mpeterorolepy and
Mo emlicity of the site and ther posgible nffrst ¢n
th: fac.l:ity. and acciden! steyqrics whooh result
In tritiwe releanns, Malop releqses of tritiur o
the erv.runzent are ccne,jersd highly dpprcbahin
alpen they require a ecmpeur! faliure of primary
anl  mmeondary ecrntainzent, along with either 4
breach eof the bullding or a fallure ¢f the
Exrrpgan~y Tritius Clearup aystexm Accldnnt 1l
refensen equnne] by patural ohessmana (eap! hyuakn,
oraly, e 2 are connrs tere ) hoghly JEproialae

(¢ 12" “ryr).
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deacnetrate that these can be accexzplished aalely
with no aiverse effe2t ¢n =ile personnel. the
general public. or the en'irvnzent. The majep risk
at the faclllity resulte from %hu largs quani ity of
tritiuz, 150 grams ( +1.5 x 100 C!) handled at the
fac!ility.

An art:.s!'s early concept of the TSTA is shown
in Fig. 1t while Fig. 2 ahowe the pelaticnship
between the various subsysicms of the malin predwees
lcop and thes auxiliary subrcystems The TST
ecnniale of A gan lccp whieh ecan aimulite the
prepoeed fuel eyele fer a fusicn pPea-tor, plur
an>!liry sursynleszs The furl leep and mos! of
the supprert agdeyrtnma are echtained in one larpe
reem which has ila ewn ventilatien aymtea and or
kep! at a preasure lese than these of Lhe arces
whiisn di. pet ecntain tr.tum Thne gas loej ir
derizned te procens up te 5D meler peroday ol IT
The fuml, men'ly DT, is muxe! with helium an!
fEparilien to Aaumulate the prwlusts of B furaon
tumn Tnie mtpegs i epi,t apt fed to the Vaour, s
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pressure of the tritium gas and the size and
comniexity of the vasiim  systen However al
present we are re-evaluiating the need for secondary
containzent of VAC M. st failuren which result !n
tritium leaks will be hindled by SEC with the
tr:t:um reacved by the TWT.

The TWT la desiane1 t¢ provide for remcval of
tritium frae . -utlnely generated zosewvus effluents,
The det-llim!oncfn:lcr for TWT is assumed to be
apprioxizately 10 The ETC will be use! In the
esvent of large a-cldental releases into the main
exprr.ment al poca: housing the ftuel leoep For a
release of 100 prage? of tritiur into the rocm and
with the ETC cperating the tctal release te the
envi.rcnsent {s cal-culaled to be lexs tharn 1 C!

The TM suhsysatem w.1! grniter preoces,
encicrures, exhaust duet, =2tack ani process
aystems of tha TSTA. When 1 majur releasnn iy
detecte! in the reem. the du - Is.laticn valves
autezatically clese {sclating *he procxz frem the
envircn=ent . Thin azticn Js taikea indeperdent of
the romput er aystez If any tw ¢f the peom, duct,
er stak seniters detert a e Mo~ release. the ETC
will autwaticrlly bezin proieraung the roos air,

Onee of the @ust lepertant subsyateze frce an
operat ienil standpelint ds the Mastar  Data
A~quis:t.cn and Gontrol subryetez (MIAD: Ex -op!
for a3 fow hardw.pm! sqfery syntong, the fuel loep
an! the aypppt egu.pment are coh!roiin? ol
B rslored Ly the oempulor s agston Dot lr F
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The basts of the PMEA wan (o avwg=  p fa, loen
Fon ayntem copenent Ane te fLiliw e nfle !
e well the ayhayatem and i neconsapry  Vhre us!
elhers agbayateprs to determine the ultina o peagid
ol the Fallure In our an-dyeisn, vnly fa luren or
mil-r ecHpenentes (opstieal te Aafe' sV were
naty o bW bevend the gccpe o cur anndgagn

to dv more detalled FMEA eveat or faull trees, cor
prcbarilistic risk analyses W.th the FMEA sinsie
pcint fallures which would leail to either
consegquences Ia or I7a were deterzin:i. The
possibility of thear fallures was then eliminated
or substantially reduced by redesign of che sysien
or if thiad was np.t pssibhle, mrasures were taken to
mitigate the effec.3 of the fallure.

The effects ¢f fallurea induced by cu'cide
forees (external to the opepatlon of TSTA) buta
man-22?e and ¢auned by natural phencms=aa were alrs,
deterained with this analysis Ezcept in n few
caars we did not atte=;! to asalign prebadb:ilities or
frequenty of occurencs fir any cf Lhe asauzed
falluree We felt tha! the data on which thers
wedld be barest were t(o limited to give mearunsful
reaulta. One of (he goalrs of TOTA 2t previde a
data bdbame fcr fallure rFatea fir components used In
tritium arrvice,
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Basriy on th:a rate, the mx!=zuz desn eccazitarnt Lo
pers.ns in unzontrilled areas persiatently expcaed
to th.s relrise was calculated to be 1 mrem/yr and
the precleated populaticn duse to be lesa than 0.2
man re=-yr. For theae calculaticns, the tritlua
was assimed 1o br completinly oOX:d.Zed. the criticenl
organ to be the budy water, the blclogical
half-1.fe of tritium in the body tc: be 10 days the
qua.ity facter of trilﬁiua t¢ be 1, the breathing
rate to be 2 64 x 10 B /se> and tne skin Intake
te be §7¢ cf that inkaled. The dcaes were then
delermine! us.ns averaze noreilized-concentration
lscpieths base! «n site arni demcgraphiz data.
Baned on LASL experiences ne siznificamt lncreass
in tpitlyum ecneentraticon In vegelaticn, scil, or
grxund water i expected as 8 rezult cf thin am-il
chronii~ release rate of 200 Cl/yr

Thr desigrn dese criterien ({.e.., LR doms
whish will nct be excreded) for normil  Work.ng
operat lcnr is 1 rex/yr for TSTA peracane; Nerzal
oprrat:ern anolufe sartup,  shutdewn,  checkeu!,
repa:r. ani maintenan~e,. and ginlr compenenl
maifunctirn® or leaks likely to c2fur during the
sfe f the fanility.
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A few potent 2l malor aceidental relicascs te
the envircnzent were analyzed in some detail. One
ascident seernar.c that was stuiied bezaucse of thes
prexir.ty cf the fazility to the lcral a.rpert is
ar. alraraft a2cldent lnvclving penetrat 'on throuzn
thr rccf of the TS5TA building In the sceraric,
thee invenlcry of the ery:aeniec isotcpe separat.cn
ayrtez (1% g) is released, cxidized By the
as~czpiny.n® fire and lcst to the envircrmon®
thrrusn the pecf With the plume rine frem the
hrated gares, the resultant 4dose to An expraed
prrasn At the alte beurndary (0.4 km distant) is
1 rax An unlikrly Jlocs=s of the antire TSTA
inventery. exidized and staske!, weuid result in a2
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TABLE 1t

SUMMARY OF POSTULATED ACCIDENTS

Boundlryz Whole Body
RAeleatable Inventory Mitmation Relaawe to Suack Site Whole Bady Worker Dose Ram?
Ct Form Methor ! Cr Dose (nwem) {mrem/min)
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B 1x10°4 a0’ 97
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58x10' HTOT.O A 58 x 10 170 %6 x 104
B 58 x10°7 2n074 5.6 x 104
8.7 x 10" or. 1, c 1 3x10°? 0
f7 x1C" nr.o71, A 97 x10° 00 |
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u KR ST 29210 '
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takes a natural phencmencn uwil.h a very low
prchability te begin with (137 Yr -y aeccmpanied
by winds ¢f a right maznlitude and direnticn,
ccupled with blocka fallirs in the right place,
caus:ng lke reiease of a large fraztlcn ¢f the
Inventcory that s somehow ‘gnited.

Althcuzh the above scenaric already berdere on
the incredible with an overall probabllity very
likely in the order of 10°° yr~' or leass,
ecnsideration ia being presently given Lo selective
harden!nrg of the ccncerete block wall over critieal
ccoponents.



